Deficiency of the vestibular spine in atrioventricular septal defects in human fetuses with down syndrome.
Data on the morphogenesis of atrioventricular septal defect (AVSD) in Down syndrome are lacking to support molecular studies on Down syndrome heart critical region. Therefore, we studied the development of complete AVSD in human embryos and fetuses with trisomy 21 using 3-dimensional graphic reconstructions and immunohistochemical markers. Eight trisomic hearts with AVSD and 10 normal hearts, ranging from 5 to 16 weeks' gestation, were examined. In AVSD, the muscular septum primum and venous valves develop normally, and the size and histology of the nonfused endocardial cushions also appear normal. However, the mass of extracardiac mesenchyme (vestibular spine), located at the dorsal mesocardium, is reduced and does not protrude ventrally along the right wall of the common pulmonary vein. As a result of this, the muscular septum primum and the right pulmonary ridge are seen as 2 separate septa that attach to the inferior endocardial cushion. Both the muscular septum primum and the superiorly fused venous valves (septum spurium) converge and are capped by a small rim of mesenchyme, which forms the roof of the persisting ostium primum and connects to cushions and the reduced vestibular spine. At 7 weeks, ventricular septation in AVSD is comparable to 5 to 6 weeks of normal cardiac development. At later stages, the septum spurium forms the anterosuperior limbus of the septum secundum and the mesenchymal cap becomes the bridging tendon that connects the bridging leaflets. Therefore, reduced expansion of the vestibular spine derived from the dorsal mesocardium appears to play an important role in the development of AVSD in Down syndrome.